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ffi|£^¥ 11-3094744 



#3Z i 1—065651 



b * 2/ * £<Z> C ^gT to n * i/ - * ^-^fc if StiS. T 
[0 0 4 6] 

7 flgi»«TS/^3S&if) . ^>^-r;i/»^if<o^#i^7 2/;i/S^if*^if e>*i& 

„ T^n^ri/tt^LTli, ;*h=^>, xh3f>>. ^n^>X ^hSf^ 

a^if©^f5cl~6^S©T;i/n^>>S^if^#l-f ?>tiSo N-«&7^ 
\Z\*. N, N-S^^T^, N, N-^x^;i/T^y, fcT^US/V 

[0 0 4 7] 

R c . R d , R e (R c fcR d R c i:R e , R d i:R e > Xtt R°£ R d £ R e ) 

i/^n^a^x */9wf*y> i/t? v<y$y. y ^ u^y^-y. yvw\*r 
y-y. y9w\*r-&y. yvuxvzy. FrXyMteifftS — z omM 

mmm^mn (yturKxym. i/^nw«) &ztfmf*>tiz> 



ffiSE^¥ 1 1-309 4 744 



#5p 11 — 065651 



[0 0 4 8] 

&$ll^r c . R d . R e ic&, y^mm^ Bt<t*m& c^mmm 

, i/?D7WS ('3~8JlSfl[OS/f OT^^F/HSft^) * ^DT;i/ 

6 

ffcXttasWRfc/wt^/i/aS* -bnS, %jtlft& «&ft^*-^;i/ 

7S//i/a£fc£#***i*. R c . R d £bT#lc#£Lv^t;iu C 

[0 0 4 9] 
[0 0 5 0] 

C 6 - 1 0 7 U ~ ;l/ * * ^ X ' S ® * b V ' ° 
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i 1—065651 



y^x^-r^ ; *o h>&; # 'n F>Kx^/i/ 
&if©?a h>^x*^;i/; 3 2 -^-r^K ; 3 2 -^r- 

x*^;i/; 2 -tyr 2-^y^-ym^^^ 

(D 2 -^>^>S?x^^;b ; 2-#fry&; 2 -*-*-r>Sfc*^/i/* 2-*9 
f>ixf;v^if©2-t^f>t^f;i/ ; &&Wt ; iAl^f^ S&Sfcx 
^;i/&£f<£>;&,gt^x>^;i/ ; 4 , 4, 4-b'J7;i/tn-2-^f>i; 4, 4 
, 4-h l J7;i/tn-2-^r>i^f^ 4, 4, 4-h'J7;vtn-2-^ 
^>^:n^;i/&£fa>4, 4, 4 - h 'J 7MD - 2 -7"f>ixxf^ ; vu^f 

v/i/BI ; :7v;i/^*^;k :7^;i/^x^;i/&£©:7v;i/&x^;i/ ; 3-5/ 
y / y * y ^fc*- 3 y y y ? y ^ ;k - 3*-$/y?y*# ;i/$?x^;i/& 
if © 3 - >>y y r v y ©^^c ; # — i 5 a f # -*mm 

[0 0 5 1] 

>KjQ;if<z>3&aiR ; T-fe b-hU;K yntf^-h'J^, 'Ov^— F y ;i/fc£tf> 
^h'j;vi;*^TU\ 7*hT5K, ^fWATU* (DM F) , 
^^^;i/T-fe bT^ FftifOT^ F^ ; ^^ri?->. * >&£<Z)BgJtei£|sKt7K 
^Dn^;vA, ^nnii*>, J/^nni^x tBJ&flsffcSS, ^aa'O 

>g{Bgt8t ri^ h - h y ;i/^^<>^/x b y ;i/^if©x h y h'j7Mo^ 
3^;i//<>i£>fch*<£/\n^>tt^b2fc3li, imx^;i/&£tf>x*^;i/^fc£f£JS 



itiffl&W- 1 1-3094744 
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[0 0 5 2] 

tuffi^ (2) T*3kZtlZ>7»n -)],£. & (3) X'&Zft&a, £ -*^tJ;&;i/ 

^fn # ;i/ > itsi # W £ r ;i/ n - ;wc *f l t mm M v * x t> <k v ^ „ 

[0 0 5 3] 

li, tularin -;Wfcim&.tf a, /3 -^6§fn#;i/jK>m^#©®M&£lcj& 

DTS^lC^-e^, 0-15 01C, #£L<& 30 — 10 OTCgSt* 

tt, ilS, 1~1 0 0 a t m (#Jjtfcf, 1. 5 ~ 8 0 a t m) , b < l± 2 ~ 
7 0 a t mgSt'feS. fijSBfrlHItt, SJSSM&tfJEEAKlJS Ct, 3 0 

#~4 8mmnfe<D&&-frz>mmKmisix£z>o 

[0 0 5 4] 

^mm^mxit, ^.m^m^mnLx. rm*. (6) 

lit 2 4} 



(5£* % r\ r\ R c , R d , R e , R f i«iaici^c) 

*W^*«Lfel&fia5« (2) T«an67*3-MC»J5t* l - t Kn*J/7 




(6) 



2 8 



fflfliE4$¥ 11-3094744 



gfisp 11-065651 



its. 

[0 0 5 5] 

fcfcs 5£ (2) T*3l£*i£y;i/n-;t/i:l,T, fg l Mr;i/=i-;i/S:jgv^^r 
(R a =*iSiM^<Z>^-£) icte> ^ftt7^;i/7^*;i/ (R b CO-) 

fc#>*\ iuiBsS (4) Tf*aft6ft^«os*», TiasS; (6a) 

HL2 5] 




(6a) 



(^tfl, R b , r<J, rI, "R f ttttf8BtcH«) 

o 

hj&mt^, iffl®*^ $ist> mm. 

[0 0 5 6] 

j&fc. a-t Kn^pi/- 7 -^n^* hymmmt, ^ (6) t^^a 

**>&£©flgS**lfrft*JR ; Tiz S/^n^iJ-y yfr}f<D>r hy ; ^ 

^tfO-l 5 OTC, b< 1*3 0~ 1 0 01Cg£T?&&. 
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[0 0 5 7] 

[a — tiKci^r^— r — "/^a b yWtMfo l ] 

ISIB^; (4b) -p^snsa-t Kn^ps/- t -^n^^-h>3l»#K:fev^T 

#u7$y. */#w<y#>* ^tu^y^y^ i/pu^vy* Z/?w\*-t 
i/^n^-^^>, £/*D^;*J>> 5/?DFfA>, y#v:v#>^ft£0>3 
~20I (#£b<te3~l 51, £e>lC#£L<te5~l 5*, #IC5~8M 

jWH*LTV**C*iJ:v*. R c , R d . R e ic &tf#£b^R c , R d 

, R e ttBtffBtl^^TfeSo 
[0 0 5 8] 

5$ (4b) -«Sft*ft-&«©ft*Wfc«£bTW:, 3-tKn^ri/-2-t* 
y- 1 [4. 4] Ji-y. Kn*S/-3 2-* 

1 -^-^ij-^tfn [4. 4] 4 -x b3p$/^;i/^-;i/- 3 -n K 

p^S/-2-^^y-l-*^^trD [4. 4] 3-kFO^-2 

_^y- i -^-dp-u-^tra [4. 5] 3-tKn*j/-3-^- 
2 _^-^y- i [4. sd^ 5 *:/, 4 - X h 3 
-KFa*J/-2-*ify-i-*W^n [4. 5] 

2 -**V- 1 fcTn [4. 7] K^* *>*v5o 
5£ (4b) -e^s4xsa-t Kn^pj/- r-^n^f f«fe#2& 

[0 0 5 9] 



{fifE#¥ 1 1-3094744 



1 1 — 065651 



[0 0 6 0] 

[a -t: Kn*S/- T-^n5^ h>§§##2] 

fuiEjS; (4c) T'g$Wa-t Kn^rS/- r -yfn?^ h >S8*flcjcfev>T 
, R al , R^T^StlSJBft**^ *3R«*aS, &tHEF*UV*R al , R bl hb 
Ttt, ^fl^PtU tuIBR 3 , R^CfcV*T#l3o*Lfcifrfb!K5JUS, ttSHDI^IS. Sit? 

#*bv*R a , R h £.LTMmhfcm£mmr*&2>. R d , R^asrts^ai 

& 2&tf« : *l/V*R d , R e ttf&flBfc|iS*i , e»<&. R cl , R d . R e #, S^KUS^ 
IBR C , R d , R e ^SvMC^LT^-tS^M^X«^-^m#^^^ 
[0 0 6 1] 

;k x h^ps/^;i/^^;K >f v:/P3K3f ;ps&£:*<£>c 
y IS ; 7x-;i/i&^©c 6 _ 10 7'J *i£ 0 

[0 0 6 2] 
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1 1 — 06565 

Kn^^-/s-^ r - ^ ^ ^ - 7--/^a^?h>, a-t: 

KD^^-/S h^ri/^^JK^;i/- a, r, r - b U ^ r - ^ n 9 9 
0 -X h^ri/^;i/>K— Jl- a - \L Fn3f$/- 7, r 7 

T _^ n ^^ h> % |8-S/7;-a-i:Kn^i/-T, 7-^*^-7 
-^o^^b>, a-tKn**/-7, 7-^f;i/-/s-7x-;i/-r-^ 

[0 0 6 3] 

5$ (4c) T^StlS a -H Fn^rS/- T -^05^ h @ffSB*l§ 
EOQ^SKfc^T, 5$ (2) T'^^tb-&T;P=i-;V^bT, R a . rV***?^ 

[0 0 6 4] 
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11—065651 



[0 0 6 5] 

R c . R d R e »cfe»S^«3i.-Xtf#*LV^R c , R d 

R e «t&SBill^^Trfe<So 
[0 0 6 6] 

(4d) LTli, o-kFn*S/-r-^f 

# a-tFD^i/-r t -T/^n^* h>> r - ^\ ^ ;i/ - 

a-tKn^-r -^f D7^ o-tFn*'> - t - r - :/ 

[0 0 6 7] 

5£ (4d) -essns o-kFn*S/-r-yfn5^h >8ifttt, SrfSS*^ 
Bo^tfcjcfcv^T, * (2) T*^$tism^T;i/n-;i/i: it, R*tf*mmi- 
, R b 7b^-fb7K*«3Z.ii^S^;»"e«>^T;i'n-;i/T;i/=i-;i/$:Mv^z:i:ic 

[0 0 6 8] 

r©B-kFD* < >-r-^D5i'h>»i{|:tt, ESI. MS-tote©*!* 

[0 0 6 9] 

[a- 7i"JnW*i'-T-^fa7^h>llllft] 



fflSEflf 5 !* 1 1-3094744 



#3* 11—06565 

iufasS (8) tSShSa- (*#) 7i"Jn^M^i/-r-^f07^h 

it^s, i^r 3 . R h t LTffl*Lfcm£mmT*2bz> a tt^. r c . 

R d , R e i:fe(^liS, &tf$J£L^R c , R d N R e ttMiai:I^^T*^So 
[0 0 7 0] 

5$ (8) T^StiSa- (*#) 7* U D-Y ;i/^-^rt/- t -^fn5^ 
##(JDf^lft&0!Ii: bTti, _LiB:£ (4b) „ (4c) % (4d) X^nZit^fyKD 

a-k Fn*5/-a f r, r - b 'J^f ^- r -^f a-kKn^ 
*ri/- 7 r -zfJ-u^V hy. t - t --73- A/ - a - n Fn**/- r 

[0 0 7 1] 

5£ (8) Testis a - (*#) 7^'Jn-f;W^ri/-r-^07^f>i 
(i) 5$ (2) Tf*S*l5«ft7^3-^i:tT, R a . R b *«-etl-€n 

KD^r>>- r - ^fn?^ h>f§#ft4 j iiffls-T 7 
9 V p - h/bx>*/l/:ft>lftfc£©lfcffl«©#*£T' , efi 

j£ 3 (ii) ±ffia -t Kd**/ - r —f^-n^9 F>^#tt4 i: (* 
#) 7*U;bB*A5>r Ffc&* M;x^;i/7 5>££©»a£©##TT?£j£Sl* 

( 1 1 i) _L8Ba -t KO^rS/- r -^fn7^ h>II#<fr4 H (*#) 
7* 'J^/fi^f/i/i:^ x*^;b£&8&&©#&T^x;*^;i^&^5:#&fc 

iflCfc »J|S5iTflS*. fu§2 (i) (ii) ©#&JCfcV^ X* 

fMbMTt*fT^^i:^T^5„ tufE (iii) 0>:fr&lC;i3V^, x*5=- 
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fctcj: yiSvNjR^T'^; (8) T*^£*i&*fciir%^#& 3 

[0 0 7 2] 

#KR d #3KiliM^T*&Mfci=r$jtt, **xB#ttr/i/#y 

[0 0 7 3], 

iufB5£ (9) T*^^4^S^#^$:%-rsM^^cfeV^Ti R^ 3 , R b3 , R c 
, R d , R e . R g lwgg%Tli^±gH^: <8) T^snsa- (^^>7^Jn^f 

[0 0 7 4] 

5$ (9) T^£*l£^#&£^-t&«lir£M*. t&fB^ (8) xmZftZ*- 
T, 1 — (1- 7* U fr***;- 1 7#^>#> 



ffill*^ 1 1-3094744 



4f 5p i 1 — 06565 

, 3- (1- 7i"JD>f^^^-l-^f^^) -1-T*V> 

^ / -;K 3 - ( (* *) U u4J\s**ris) ~ 1 ~T^V>^ 7 

D^^-6- ( T^UD'fW^i/) -hUS/^n [5. 2. 1. 0 2 ' 

6 ] riiy. 2-kKD*S/-6- ( 7# U u^f hU£/*n 

[5. 2. 1. O 2 ' 6 ] t 1 *^, 2- (1- T^Un>f;P^-=3ri/- 1 - 

hUi/^o [5. 2. 1. O 2,6 ] 6-b:KD^i/-2 
- (l- r * U u4 fr-X^l/- l - ^f;vxf;i/) MJ$/?n [5. 2 

. i. o 2 ' 6 ] ^^y^omm^mmm^ti 7*y;i/^*^;wt-a- 

^ (8) T**$4x-£>a- 7^Va^f^i/-r-^fD7n>ii 
#i:fffi©ii£*# (Mill tffBHflim^^SSr^t? 7* U ^SS^*^ 

>fb-^%) £©J»&. #lCRR5££;ft£V^, mXtt. frf#/^#= 2 5/7 5~ 
7 0/3 0iST'feS. 

ifffBM-^^©a*¥^^*ii> Mxtf 5ooo~5oooo mm. b < 

l£7000~2000 OgST'feS. 
[0 0 7 5] 

itffH«^tt«M©«^^J: i ;M^ > rs^h^-r^^o ^<z>#^ 5$ (8) 

[0 0 7 6] 
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;i/ [$J;Ui, l -7i-;i/- 1 - ^;i/^n;i/^-dp^- l 

-'Oy-Ob;* # 1, 2, 3-h'J^M-^^r$/^fM>^>, 1, 

3-^/— bn-2- (4-7i-^;i/*-;i/t^r^^f;i') ^>if>. 1-7 
(4 ->if^7i-^^-^*'>^f^ -l-tKn^f^ 

s;*/i/jfc:/Sg&# (i/'7i-;i/^;i/*>*^) , -f ^ Rb-£4k **3rS/A 

[0 0 7 7] 

(9) ^^.«ns«ii#ffi©^*^tf^j»T5a«i:a#?«e^ ft&tf* iirsa 

m^-ft 1 o osmhc*tlt o. i~3om*3i$. ^f*l< 1*1 — 2 5«*as. 

$ e>&C$8f£L<&2~2 OMM^P^^igH^ej^^^^o 
[0 0 7 8] 

«3ttt«ffi«a*«tt, T-n/*y5r*tt«fl8 **sfB§. 

[0 0 7 9] 



ffifE#¥ 1 1-3094744 



11 — 065651 

e v>mm o> mi&ftM^m ic <t y •& d £ k £ y mmx % & . 

[0 0 8 0] 
[0 0 8 1] 

<5. #9*. »*<>. l~20/tm, f^KttO. 3 ~ 2 yet m^T? 

[0 0 8 2] 

l/^X h/§T*W:, j!^> gl, i«L X.**/Vl/— if- (09*. «U XeCl, K 
r F, KrCl. ArF, ArCUiif) fciftfftMSnS. ftSfexfr/l/^f-li 
. ffilA tf l~1 00 0mJ/cm 2 , jfSKIil 0-5 0 Om J/c m 2 lST 

[0 0 8 3] 

^M»K:J:»;3tBft^S!I^e>lft^fifcU r ®^ic «fc y lulB*^®^; (9) 

[0 0 8 4] 
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Rz-vto&it&m* tuta^ (4a> t*&2 tiz><t&® zmmwzmmz 

[0 0 8 5] 

*?:^*^*DLfc*;. mm. v>m. v-hiv^xfrfc^m. ^ 

[0 0 8 6] 

#9*.tf o~i 5 0ic, $ji£L<ii20~io ox:mmT*$>z> e ^ 
ig~ 4 o r; =gM *e & o r =b fi R m ic iiff -t & „ 
TIB^: (7) 

[fb2 6] 



o 




(5£*. R a , R*\ R c , R e «tffSBtC|^D) 

£©J*tt'ffrRj£tt* fuSEsS (4a) Tf*a*i*o-tFn^-r-^fn5i'h 
>R##CDBl*SJSJCJ:y±8B* (7) 7?&3*l£a, /S -^t§*H- t - ^ n 

%.mm?%k. Rm&mtoiiZ* mmoysm. mx.it. mm. mm. mm. mm. 

[0 0 8 7] 
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wamj&vs <t ft * 4$£©#3s#& & m-t z> m&fo & a ^ t* 
mommzM-tz&M&z*^ < ells** 

[0 0 8 8] 

JETFC ||^gM^ca^v^T2|s:|6ra$:J: l JI¥IIH^C^^i-S*^ #»lBtt£ft 
HJfeflUC J: yfir&R)fe£ft*fc©*ett&V*. 
[0 0 8 9] 

mmmi 

Ko. e^u^;!/, ti^nroi/h (ii) o. ooa^y^, a^/i/br 

-fe^;i/T-fe h^- h (III) 0. 0 1 5^ U^/K 3fctf7-fe h — MJ/l/l ml©» 

(1&£E) , 6 0TCC1 2 B^gt^PLfc. SJGSIK*©*!* 

1 H-NMR (CDC 1 3 ) 8:1. 42 (s, 3H), 1. 51 (s, 3H 



mU.^ 5 ^ 11-3094744 



I 11-065651 

), 2. 06 (dd, 1H), 2. 52 (dd, 1H) , 3. 03 (brs, 1 
H) , 4. 6 3 (t, 1 H) 
[0 0 9 0] 

K0. 6^1;^;!/, Wn^l/h (II) 0. 0 65^^ XtF7th- 
h'j;Hml®jgm ift3R#BB»T ( 1 . 6 0 5 B£I1M# bfc, 

SM*©Mi^^^n7h^77>f -##Hcj:»jg§^£:£:^3, 2, 4- 
Kn3f £/- 4 -^^^^^^^Se^i^^^Jlx^i a - 1 Kn t 
, 7 - r -yfn^i' NVtfJRsM 3%T-£f&LT^£:., 7^U^/Bft 

[0 0 9 1] 

^ii^'J^Sxf^SS'J^, 2 - ^DAV -;i/4 m 1 , N-t 
#;W^F0. 65 y^^, BfM*=i>Vfl/> (II) 0. OIS^'JW, nrtji/b 
T-fe^;^T-fe h-t" h (III) 0. 04 5^;^, WTth^h'JMmlO 
SfcSR#H«T (l^CE) . 7 0t:t5HM#bfc„ £j£?£f<Z)£f£ 

2, 4 -i?*7-;v<.y#ym^frtfU^i a-tKn^iz-o, 7, r 
- h D r-^fD5i' h>#lfc^6 5%T-£f£LTV^ 0 ;* # ? U 

1 H-NMR(CDC1 3 ) 8:1. 46 (s, 3H), 1. 53 (s, 3H 
) , 1. 54 (s, 3H), 2. 10 (d, 1H, J = 14Hz), 2. 32 ( 
d, 1 H, J = 14Hz), 2. 91 (s, 1 H) 

13 C-NMR (CDClg) 5:26. 2, 2 9. 0, 48. 4, 74. 9 
, 8 2. 3, 17 8. 6 
[0 0 9 2] 
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79 y ;i/^x^-;i/3 ^ y */^a^>^y— /i/i. 5ml, N-tKn* 
«>7^M^KO. e^y^/l/, gf^n/t;i/h (II) 0. 0 0 3 5U=E^ 3/1 
/l/FT-fe^T* h-i-h (HO 0. 0 15^J?JK XtfT-fe F-F U;i/2m 
1 »3R»H»T (1»£E) . 6 0iCT7l|Wlfc. £tiS*+© 

-**y- i xvu [4. 4] y-f >#jr*5 3%t?£/8LTv^. t 
[3-^Fn^t/-2-t^v-i-^^t7x^D [4. 4] j^-yo*'*? 

*H-NMR (CDClg) 8:1. 6-1. 9 (m, 7 H) , 2. 0-2. 
1 (m, 1 H) , 2. 28 (dd, 1H, J=10. 5, 12. 8Hz), 2. 
55 (dd, 1H, J = 8. 1, 12. 8Hz), 3. 18 (d, 1 H, J = 3 

3Hz) , 4. 61 (ddd, 1 H, J = 3. 3, 8. 1, 10. 5Hz) 

13 C-NMR (CDClg) 8:2 3. 2, 2 4. 2, 3 8. 6, 3 9. 1 
,4 0.8,6 8.9,9 2.2,1 7 7.1 

I R ( n e a t ) ( c m' 1 ) :3417,1768 
[0 0 9 3] 

a-t: Fa*S/- r, T-^f^-r-W?^ h>3 ^ y=e/l/£yfe F 

kFa^S^-r. r -5?*^/i/- r -y^-n^* h>^JR^2 o%T% 2, 5- 
t Kn^e/-7, T -Vlffr- y-^^U^V h>©*sfl:*tt4 2%T*&ofc 

o 

[/3 -n Fn* $/- r , y-v**n/- 7 -^fn^f h>©^^^ F;i/-r- 

1 H-NMR (CDClg) 8:1. 39 (s), 1. 45 (s), 2. 49 

4 2 ttJSE#¥ 11-3094744 
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(dd), 2. 98 (dd), 2. 95 (s), 4. 13 (dd) 
[0 0 9 4] 

mrnme 

$/7^m^ fo. e^y^K ww.nA)\,v (ii) o. 003^;^, ha 

;i/h7tf;i/Tthth (III) 0. 0 3^1)^1/, W7th-hUMml 

(Dm&m^ mmnm^r (i^,ffi) , 7ort8nrmifc. fcj&m&m.*: 

7, r- h'J^f;i/- T -^fn5^ h>^iR^l 4%T*#£>*lfc (trans 
/cis = 74/2 6), 

[trans #:] 

^H-NMR (CDC 1 3) 8:1. 19 (d, 3 H, J = 7. 0Hz) , 1 
. 28 (s, 3H), 1. 46 (s, 3 H) , 2. 23 (d q, 1H, J = 7. 

0, 11. 4Hz), 3. 01 (brs, 1 H) , 4. 15 (d, 1 H, J = l 

1. 4Hz) 

13 C-NMR (CDClg) 5:1 2. 0, 2 2. 5, 2 7. 4, 4 7. 7 
,73.7,84.8,176.5 
[ c i s #c] 

* H — NM R (CDC 1 3) 8:1. 03 (d, 3 H, J = 7. 3Hz) , 1 
. 40 (s, 3H), 1. 44 (s, 3H), 2. 23 (dq-like, 1H 
, J = 7. 3, 7. 3Hz), 2. 87 (brs, 1 H) , 4. 60 (d, 1H 
, J = 7. 3 H z) 

13 C-NMR (CDC 1 3) 8:8. 5, 2 4. 0, 2 7. 7, 4 3. 6, 
70.9,86.1,177.1 
[0 0 9 5] 



HiUW^ 1 1-3094744 



11—065651 



#;W^F0. 6^U^;k St^=iyt;i/h (II) o. ooa^'J^ n/Vn/h 
T-fe^;VT-fe h-f- h (III) 0. 02H'H^ jfc&T± h — h U /I/ 1 m 1 © 
3fr&4fc&, l*3R#BBStT ( l . 7 O^CT* 6 l$ia«#Lfc. fcl&U&mZi/ 
U^^;i/A^A^nvhy^-7>r-lc#-r3i:lc<fc*J, a-n F n 3f i/ - /3 - m 

*l£ (trans/cis=7 6/24) „ *7 l/-f >^^X^;i/©^fL^li 9 0 
[trans 

13 C-NMR (CDC 1 3 ) 8 : 1 4. 1, 2 4. 0, 2 8. 8, 5 8. 0 
, 6 1. 8, 6 9. 8, 8 1. 6, 1 6 8. 6, 1 7 4. 4 
[ c i s ffc] 

13 C-NMR (CDC 1 3 ) 8:1 4. 1, 2 5. 0, 2 8. 2, 5 5. 3 
, 6 1. 7, 6 9. 5, 8 1. 8, 1 6.9. 3, 1 7 4. 2 
[0 0 9 6] 

mmms 

7y;H^'xf ;i/3 ^ v ^/w 2 -zfunj -;i/3 m 1 . N-tKa^f^:?* 
KO. e^y^^K (11) 0. oos^'J^v aA;i/hy 

-fe^;i/T-fe h^" F (HI) 0. 0 2U'J : EM Wrth-h'^l/lml©! 

ms#h«t ( 1 „ 6ovx*i omfflMWhfc. Rmm^m^u 

h=^> 7, 7 r-^fn7f h>#J&^6 3%T#£> 

(trans/cis = 75/25) „ 7 V/l/K^X^/l/OtSftflKJi 9 7% 

[0 0 9 7] 

HJ6M9 

&&Ifc$?x*-/i/3 ^ y^/i/, 2 - :7ar?/ -;i/3 m 1 , N-t Kndpj/7^;i/ 
>f^K0. 6^';^;!/, WW-^rtfrV (ID 0. 0 15^'J^, nA;i/h7i2 
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^;i/T"feh^-h (HI) 0. OS'U^K M7tf-HJMml®S^ 
Wtm»m*.T (l^ffi) . 7 0TCtl2^I^tfe„ Sl»«[tf»©*««S: 

Jl-7, 7 1 -zTTU'yV hy#$L*l 8%, 2, 4-S?tKD* 

1 H-NMR (CDC 1 3) 8:1. 32, 1. 41, 1. 44 and 1. 52 
(4s, 6H), 3. 00 (brs, 1H), 3. 23 (m, 1 H) , 4. 66 
(m, 1 H) , 7. 1-7.9 (m, 5 H) 
[0 0 9 8] 

mmm 1 o 

S/7^M5 KO. 6^';^^, !£B8:n h (II) o. 0 nA 
^h7tf;i/7thtb (III) 0. 0 3$Um M7tK-h'J;i/lml 

(DM&yi)*. mmw^m^T (i^ce) . 5oict'8M#Lfc, fcj&m&WL*: 

Kn^i/- r t -7*^59 h 7 4 %-e#e>*ifco 

fie) ox'*? 

1 H-NMR (CDC 1 3) 5:0. 89 (t, 3 H, J = 6. 8Hz) , 1 
. 2-1. 4 (m, 8H), 1. 47 (s, 3H), 1. 55-1. 7 (m, 2 
H), 2. 00 (dd, 1H, J = 9. 2, 13. 2Hz), 2. 56 (dd, 
1 H, J = 8. 8, 13. 2Hz) , 3. 16 (brs, 1 H) , 4. 61 (d 
d-like, 1 H, J = 9. 2Hz) 

13 C-NMR (CDClg) 8 : 1 4. 0, 2 2. 5, 24. 0, 2 7. 0 
, 2 9. 4, 3 1. 6, 4 0. 8, 4 1. 4, 6 8. 8, 8 5. 2, 1 7 7. 4 

I R (neat) (cm -1 ) : 34 3 6, 1768 
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^H-NMR (CDC 1 3) 8:0. 89 (t, 3 H, J = 6. 8Hz) , 1 
. 2-1. 4 (m, 8H) , 1. 38 (s, 3 H) , 1. 6 9- 1. 7 4 (m, 
2H), 2. 07 (dd, 1H, J = 1 0. 3, 12. 6Hz), 2. 44 (d 
d, 1 H, J = 8. 8, 12. 6Hz) , 3. 33 (brs, 1 H) , 4. 67 
(d d, 1 H, J = 8. 8, 1 0. 3 H z) 
13 C-NMR (CDC 1 3 ) 5:1 4. 0, 2 2. 5, 2 3. 4, 2 5. 5 
, 2 9. 3, 3 1. 6, 4 1. 2, 4 1. 7, 6 8. 4, 8 4. 6, 1 7 7. 5 
I R (neat) (cm -1 ) : 3 4 3 8, 1 7 6 8 
[0 0 9 9] 

mmmi 1 

7? U;i/^^^;i/3 ^ V^Jl. 3, 3-^f^-2-^;-M55U ! E 
N-tFD^ri/7^M5K0. 6^1)^;^ M3/t/H* (II) 0. 0 0 

3*1)^;!/, 3;\*;i/h7t^;i/7thth (in) o. 0 3$y=E^ &tf7-fe 

hrhijMmi®^**, mm^m%r qaee) . e oTCT-stttsm^b 

[7 - 1 --fm- ol-m Ka3f 7 - T-^n5i'h> (2M 

1 H-NMR(CDC1 3 ) 8:0. 99 (s, 9H), 1. 37 (s, 3H 
), 2. 25 (dd, 1H, J = 10. 3, 12. 8Hz), 2. 31 (dd, 
1 H, J = 9. 2, 12. 8Hz), 3. 03 (brs, 1 H) , 4. 68 (d 
d-like, 1HJ = 9. 2, 10. 3Hz) 

13 C-NMR (CDCI3) 8:2 2. 0, 2 4. 6, 3 7. 1, 3 7. 3 
, 6 8. 6, 8 8. 6, 1 7 7. 5 

I R (neat) (cm -1 ) : 34 2 1, 1753 

*H — NM R (CDC 1 3) 8:0. 96 (s, 9H), 1. 48 (s, 3H 
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), 1. 87 (dd, 1 H, J = 7. 0, 13. 9Hz), 2. 73 (dd, 1 
H, J = 9. 9, 13. 9Hz) , 3. 37 (brs, 1 H) , 4. 56 (dd 
, 1H, J = 7. 0, 9. 9Hz) 

13 C-NMR (CDC 1 3 ) 8:24. 7, 24. 9, 37. 4, 38. 1 
, 6 9. 2, 9 0. 8, 1 7 7. 7 

I R ( n e a t ) ( c m" 1 ) : 3 4 0 5, 1755 
[0 10 0] 

mmmi 2 

7? v ;v^^^;i/3 ^ u^k 3, 3-^f^-2-^;-M55'j j £ 

;K N-KKn*J/7*M5K0. SSU^/l/, (II) 0. 0 0 

3>um nA;i/hT-fe^;i/Ti2 h^-h (HI) o. oa^'jm &tf7-fe 
hrh'JMmlOl^l:, BI*#BB«T ( 1 ^ffi) > 5 0 TC T* 5 b 

nKn=*s/-2 - ^^v - i - -9-;* trn -[ 4 . 5 ] "rts > 8 3 

[3 -t Fn^rJ/- 2 =r**V- 1 n [4.4 5] rtjXD**? 

X H-NMR (CDC 1 3) 8 : 1. 3-1. 4 (m, 1 H) , 1. 42-1 
. 59 (m, 4H), 1. 62-1. 88 (m, 5H), 1. 95 (dd, 1H 
, J = 9. 9, 12. 8Hz) , 2. 87 (brs, 1 H) , 4. 61 (dd, 
1 H, J = 8. 8, 9. 9 H z) 

13 C-NMR (CDC 1 3) 8:22. 4; 22. 6, 24. 8, 36. 7 
, 3 8. 2, 4 1. 4, 6 8. 2, 84. 3, 1 7 7. 2 
I R (neat) (cm -1 ) : 3421, 1749 
[0 10 1] 

mmm i 3 

#;W^K0. 6^U^;k Mn-rt/i/h (ID 0. 0 0 3 ^J=E^ 
7iz^;i/7-fe h^" h (III) 0. 035';^ RXfT-Z h — h U ;i/ 1 m 1 0>U 
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r -^O^ ? h>#JR*4 6%, 0 -/\^r-b-y >f;i/~ a-hi KO 3f 

^H-NMR (CDC 1 3) 5:0. 90 (t, 3 H, J = 7. 0Hz) , 1 
. 2-1. 5(m, 6H), 1. 6-1. 7(m, 1H), 1. 73-1. 81 
(m, 1H), 1. 88 (ddd-like, 1H, J=10. 6, 11. 4, 

12. 5Hz) , 2. 70 (ddd, 1 H, J = 5. 1, 8. 4, 12. 5Hz 
), 2. 8-3. 1 (brs, 1 H) , 4. 38 (dddd-like, 1 H, 
J = 5. 1, 7. 3, 10. 6, 15. 8Hz) , 4. 54 (dd, 1 H, J = 
8.4,11.4Hz) 

13 C-NMR (CDC 1 3) 5:13. 8, 22. 4, 24. 6, 31. 4 
, 3 5. 2, 3 7. 0, 6 8. 6, 7 7. 3, 1 7 7. 7 
I R (neat) (cm -1 ) : 3 4 3 6, 1 7 6 8 

J H-NMR (CDC 1 3) 6 : 0. 90 (t, 3 H, J = 7. 0Hz) , 1 
. 2-1. 5 (m, 6H) , 1. 55-1. 61 (m, 1 H) , 1. 64-1. 
71 (m, 1 H) , 2. 25 (ddd-like, 1 H, J = 4. 4, 8. 1, 

13. 2Hz) , 2. 36 (ddd, 1 H, J = 7. 7, 13. 2Hz), 3. 
53 (brs, 1H), 4. 52 (dd-like, 1H, J = 7. 7, 8. 1 
Hz), 4. 66 (dddd-like, 1H, J = 4. 4, 7. 7, 8. 1H 
z) 

13 C-NMR(CDC1 3 ) 6:13. 9, 22. 4, 24. 9, 31. 3 
, 3 5. 6, 3 5. 6, 6 7. 5, 7 8. 9, 1 7 7. 8 
I R (neat) (cm -1 ) : 3 4 1 7, 1768 
[0 10 2] 

mmmi 4 
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S/7^;K5 Ko. 3^';^;!/, (n) o. 0 3$«j=e^ &tf7 

^^^^T'7;^^r>#H^T, 6 0t;t'2^^j|#bfc. KfoWL^ottWi.®* 
rtxtu*? W^?* -##TiCcfc >Ji^fci:r5, «-tKn*5/-T, 7-2? 

[0 10 3] 
l 5 

4, 4, 4 - h 'J 7MD - 2 -^f>ilf ^ 2 5 U €^ 2-7*D;V- 

;i/3ml. N-kKn^J/7.*M^K0. 2 ^ U ^E^. (II) 0 

. 0 0 2^J^, 3;UhTtf^7tb7-h (HI) 0. o'2$y S. 

y, ^-h'j7;i/to^f;i/-a-t Kn^r^-r, j j --7*u 
=7 9 Y ytfs&z&6 o%. 4, 4, 4-MJ7**n-3-tKn*S'-2- (l 

o 4, 4, 4 - h y yfryfrU- 2 -y^^ilx^;!/© ^1:^1*8 5%T& 

[ t r a n s -ft] 

1 H-NMR (CDC 1 3) 8:1. 48 (d, 3H, J = l. 5Hz), 1 
. 64 (s, 3H), 3. 00 (dq, 1H, J Hp = 1 1 . 0Hz), 3. 29 
(brs, 1 H) , 4. 77 (d, 1 H, J = ll. 0Hz) 
13 C-NMR (CDC 1 3) 8 : 2 3. 8, 2 3. 9, 2 9. 3, 6 8. 3 
, 81. 3, 126. 2, 173. 4 

I R (neat) (cm -1 ) : 3 5 0 2, 1786 
[ c i s flO 
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1 H — NMR (CDClg) 8:1. 58 (s, 3H), 1. 65 (brs, 

1H) , 2. 99 (dq, 1H, J HH =7 - 7 ' J BF = 9 • 3Hz) ' 3 * °° 
(brs, 1H), 4. 74 (d, 1H, J = 7. 7Hz) 

[4, 4, 4-h'J7;i/tn-3-tKD^J/-2- (1 - fc KD^J/- 1 - 

1 H -NMR (CDC 1 3) 5 : 1. 2 5- 1. 2 9 (t, 3 H) , 1. 33 
(s, 3H), 1. 50 (s, 3H), 2. 83-2. 91 (m, 2 H) , 4. 
15-4. 18 (m, 2H), 4. 57 (brs, 1H), 4. 80 (brs, 
1H) 

I R (neat) (cm -1 ) :3164, 1732 

^H — NMR (CDC 1 3) 5 : 1. 2 9 - 1. 3 3 (t, 3 H) , 1. 39 
(s, 3H) , 1. 40 (s, 3H) , 2. 72-2. 7.3 (d, 2 H) , 4. 
21-4. 30 (m, 2H), 4. 45-4. 48 (q, 1H), 4. 89-4 
. 9 1 (d, 1 H) 

I R (neat) (cm -1 ) :3 4 3 6, 1 7 0 8 
[0 10 4] 

mmmi e 

3 _. >r j -y>; i;;i/^*^;i,3 ^ 2 -ya/W -;i/3 0 ^ y 

N _ k kd^^7^;h ^ Ko. e^y^K itinA^h (ii) o. 003^ 

U^;K 3^h7tf^7t b^-h (HI) 0. 03^'jm 

£js»^*&^y a^/i/A^A^ov b??-?* -ic^-r^ticj: y, 0 -2/7 

y- a -n Kn^S/- r, 7-^*^;!/- y-^a5f h>#JR3S6 8%T*# 
[)S-e/7;-a-t:KD3fi/-r, T -^f^T-^n^h> (2 

^H — NMR (CDC 1 3) 8:1. 30, 1. 41, 1. 52 and 1. 63 
(4s, 6H), 3. 10 (brs, 1H), 4. 25 (m, 1H), 4. 65 
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(m, 1H) 

[0 10 5] 

mmm 1 7 

D^^h^ioo^y^K &ft7 * u d -r ;n 5 0 ^ u =e;i/, h y ^ 

>1 5 0 ^ V^l/j&tf h;i/X>3 OOmlfflML 2 51CT*4 B£|^Jt#Lfc 

[o-7i"Jn>f^'>- 7 > 7 -^*^;t/- r-^fDv^ 

: H-NMR (CDC 1 3) 6:1. 42 (s, 3 H) , 1. 52 (s, 3H 
), 2. 06 (dd, 1H), 2. 52 (dd. lH), 5. 65 (dd, 1H 
) , 5 . 7 7 ( d d ,* 1 H) , 6. 0 3 (dd, 1H) , 6 .* 3 2 d d , 1 H 
) 

[0 10 6] 

mmm is 

-r-7*fO7i'h>5 0li%i:, l- (l- 7^vn>f;i/t^t/- 

1 (GPCIC d;^jKU^^l/>^^*) 
[0 10 7] 
HJSfcl 19 

-7-^fD7i'hy4 0lI%t, 3- (1- 7i"Jn>f^**S/- 
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[0 10 8] 

mmm 2 0 

_ 7 -^n^?h>5 0 3 - ( i;n>f^s/) - 1 

-r^v>^y-;i/5 oii%o#i#a^*i 0 omMmn. &&m#m 

(GPCKJ:£/Ky 
[0 10 9] 

mmm 2 1 

^-^^7^07^?*- h 1 5m*SPii, 

OOmJ/cm 2 T'l3tUt, 1 0 O1C0SST-6 0#^-^ Lfe. &V^*C 
, T^*y**«[ (*) », NMD — 3 ) l:i^T6 0^tU 
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it^m^mmt.Lx. tie*; (2) 

[ft 2] 

OH 

R a R b 

„ Tia^: (3) 

[ft3] 

R c R e 
R d C02R f 

, /s-^»3BJ*^>fift»##i:«:fiJESS*, TfBsS (4) 
[ft4] 




(4) 

R a 

R c R D 

(5**, R a , R b , R*\ R d , R e l«S3JC|«IC) -e*S*i6o-t Kn^PJ/- 

14ftT*££o 
[8JRBI] * b 



1 
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ffi m a 



(0 0 0 0 0 2 9 0 1] 
1. m^MB 1 9 9 0^ 8^280 



i 
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